This article addresses this shortcoming by evaluating the efficacy of cost sharing intended 14 to encourage vegetation reduction around the home, using survey data from a western Colorado 15 WUI community. We investigate reported participation and willingness to pay (WTP) for cost 16 sharing for vegetation reduction on private property and how participation and WTP relate to 17 potential barriers to implementing defensible space. We consider potential barriers identified in 18 the literature on wildfire risk mitigation, including resident risk perceptions and self-reported 19 barriers including costs, information, and perceived effectiveness of actions. Because these data 20 are paired with parcel level wildfire risk assessments conducted by a wildfire specialist, we also 21 can examine how a resident's parcel-level wildfire risk rating is related to both participation in 22 and willingness to pay for the cost sharing program. Results of this study can inform the 23 Berrens et al. 2007) . A similar experiment found participants responding to costs when choosing 16 levels of risk protection, but only when given feedback about outcomes in repeat games and not 17 in a simple descriptive choice (Shafran 2011 We estimate this model with NLOGIT software's "grouped data with sample selection" 7 command. This estimates the likelihood function shown in Appendix A of Collins and 8
Rosenberger (2007) and originally by Bhat (1994) . It also uses equations (5) and (6) in Collins 9 and Rosenberger (2007) to calculate * , the estimate of the unobservable WTP for wildfire 10 mitigation per acre for respondent , regardless of whether = 1 or = 0. 11
Data from Log Hill Mesa, Colorado 12

Research Setting 13
We analyze data collected by the West Region Wildfire Council (WRWC) in the Log Hill WRWC also conducted a wildfire risk assessment of the same properties, also described 1 by Meldrum et al. (2013) . Parcels were given an overall wildfire risk rating by a wildfire 2 specialist, based on ten attributes that address structure survivability during a wildfire event and 3 considerations such as firefighter access and evacuation potential. In addition to a property's 4 aggregated wildfire risk, this assessment provides the defensible space variable, which reports 5 the distance from the house to overgrown, dense, or unmaintained vegetation. Ouray County 6 Assessor's Office publicly-available files provided property lot size and house size data. The 7 analysis below focuses on the 217 properties for which the individual variables of all estimated 8 models are available and matched across data sources. 9
Property and respondent characteristics 10
The survey population was residents of the LHMFPD. Survey-reported demographics 11
were consistent with U.S. Census Bureau statistics for Loghill Village Census Designated Place 12 (CDP) (a subset of the LHMFPD with 345 housing units in 2010), with the exception that more 13 males (63%) responded than females versus an expected near gender balance. Like Loghill 14
Village CDP residents in general, respondents on average were more highly educated than 15 residents in Ouray County, the state of Colorado, or the United States, and they also were 16 skewed toward higher income brackets. Nearly half of the respondents were retired (49%), 17 versus 29% employed full-time, 15% part-time, and 7% unemployed; this is consistent with 18
Census estimates of 50% not in the labor force, 39% with Social Security income, and 31% with 19 retirement income. Although renters were included in the sampled population, most respondents 20 (94%) owned their residence in LHMFPD. Analysis of the matched datasets found no 21 meaningful difference in overall wildfire risk ratings between survey respondents and non-22 respondents (Meldrum et al. 2013) . 23 Column 1 of Table 1 shows descriptive statistics for those respondents for which all  1 variables included in the model were available (hereafter referred to as "respondents"), scaled to 2 similar orders of magnitude. The average age is about 62 years old and annual income averages 3 around $80,000. Homes average 2,870 square feet (266m 2 ), with lot sizes averaging nearly 11 4 acres (4.5 hectares) and ranging up to 160 acres (64.7 hectares), with a median of 5 acres (2 5 hectares). All risk rating categories are represented by the respondents, but the majority of 6 properties (67%) are assessed at "high" overall wildfire risk. Less than 10% of responding 7
properties had more than 150 feet (46m) of defensible space at the time of the assessment; half of 8 respondents' properties had between 10 and 30 feet (3.0 and 9.1m) of defensible space. Points, 9 assigned according to the relative level of wildfire risk, convert categorical risk measures into the 10 continuous RiskScore and DefensibleSpace variables. The WRWC had implemented an actual 11 cost sharing program in 2011 and 2012, in which 11 respondents had participated resulting in a 12 total of 31.25 acres (12.6 hectares) treated. 13
Residents' risk perceptions 14
Respondents rated, on a scale from 0 to 100, their expectations regarding the risks and 15 consequences of wildfire on their properties. The average reported expectation was a 33% 16 chance of a wildfire on one's property in the year of the survey; about 10% stated a 50% or 17 greater chance of this happening ( Table 1 ). If that happened, respondents expected, on average, 18 their home to be destroyed with 50% probability. The joint probability (JointProb), calculated by 19 multiplying each respondent's two ratings together, shows an average belief of an approximately 20 1 in 5 chance that one's home would be destroyed by a wildfire in the year of the survey; about 21 5% of respondents think this will occur with 50% or greater probability. 22
Barriers to risk mitigation 23
The survey included questions about barriers: considerations that keep residents from 1 reducing wildfire risk on their properties. Respondents selected all items they agreed with on the 2 list shown on the bottom panel of Table 1 . Financial and physical difficulties were most 3 frequently selected (about 40% of respondents each), followed by a lack of information about 4 yard waste removal after vegetation reduction, the time it takes to do the work, and the visual 5 impact of the activities (about 30% of respondents each). Relatively few respondents claimed 6 that the lack of effectiveness of risk reduction actions (17%) or a lack of awareness of risk (8%) 7 kept them from undertaking mitigation. 8
Because of the similarities among individual items, we construct factor scores for 9 common variation in responses to the barrier questions for further analysis. Table 2 shows $1000 minus the payment choice). 7
Participation descriptive statistics 8
As Table 1 shows, 182 respondents (84% of 217) responded yes to participating in cost 9
sharing, including all respondents who participated in the actual cost sharing programs of 2011 10 and 2012. All variables in Table 1 are statistically indistinguishable for actual participants versus  11 other respondents at a 10% confidence interval. Table 3 presents the percentage of respondents  12 for each maximum WTP category and shows the cumulative percentage at each increasing 13 increment of offered grant funding. Of those respondents saying "yes" to the participation 14 question, more than half (52%) indicated a WTP more than $0 per acre but less than $600 per 15 acre. All WTP categories were represented, meaning some participants (16%) claimed they 16 would participate but not be willing to pay anything (thereby requesting that WRWC pay the full 17 $1000 per acre) whereas others (8%) claimed they would participate yet be willing to pay up to 18 $1000 per acre (thereby requesting no grant money). 19 Table 1 compares descriptive statistics for the groups responding either yes or no for the 20 participation question; the final column depicts whether the difference between groups is 21 statistically significant for each variable. Demographics between the two groups do not 22 statistically differ, except that "No" respondents have large lot sizes on average. "Yes" 23 respondents provided higher average probabilities for all three self-evaluated wildfire risk 1 measures. The professional's measures of overall risk and defensible space distance both differ 2 significantly across groups, with the two highest overall risk categories (Very High Risk and 3
Extreme Risk) and the highest risk category for defensible space (Less than 10 feet) both 4 relatively more prevalent for "No" respondents. Responses to B5_Visual, B7_Effectiveness, and 5
B8_RiskAware do not differ across groups, but the remainder of responses, which pertain to 6 resources (B1_Financial, B2_Physical, and B4_Time) and information (B3_RemovalInfo and 7 B6_TreatInfo), are more commonly noted as barriers to mitigation in the "Yes" group. 8
Modeling results 9
Further insight comes from the results of estimating the two-stage model, shown in Table  10 4. For each estimated model, the two sets of parameters shown correspond to and , for the 11 participation coefficients (from the selection model) and WTP coefficients (from the interval 12 model), respectively. Consistent with the literature (e.g., Champ et al. 2013), we found a strong 13 correlation between gender and risk perceptions (correlation coefficient of 0.35). Faced with 14 potential multicollinearity between gender and JointProb, we exclude the former from the 15 models, although including it does not substantively change results. 16 We estimate five models to separately evaluate different combinations of perceived 17 (JointProb) and assessed (RiskScore, DefensibleSpace) risks and the perceived barriers. In 18 Models I through IV, a positive, significant estimate of ρ signifies positively correlated errors 19 between the selection and interval models. This implies that unexplained variation that biases 20 respondents toward participation also biases them toward higher WTP. For Model V, ρ is not 21 significant, suggesting that the included variables successfully control for this correlation. Across 22 all models, the three general characteristics variables (Lot Size, Ln(Income), Age) do not 23 significantly relate to willingness to participate. In contrast, the estimated coefficients on Lot 1
Size and Ln(Income) are strongly significant in all five interval models, and the coefficient on 2
Age is positive and significant in all models except model IV. In other words, although incomes 3 and property size do not explain cost sharing participation, respondents with higher incomes are 4 willing to pay more for mitigation (consistent with a sensitivity to the relative marginal utility of 5 money), and those with larger lots are willing to pay less per acre (consistent with a sensitivity to 6 the overall cost of mitigation in addition to the per-acre cost). independent of each other, suggesting that it might be efficient to directly supply such 7 information to residents (or to increase efforts to guide residents to such, if it already exists) or to 8 provide two separate programs: one providing targeted information to residents and another 9 bundling such information with cost sharing. 10
Finally, we use the coefficients shown in Table 4 to construct individual-specific 11 estimates of WTP for all respondents, for which descriptive statistics are presented in Table 5 . 12
Joint modeling allows estimation for respondents for whom WTP is unobserved because they 13 answered "no" to the participation question; we present these estimates separately from those for 14 respondents who answered "yes" and also show the combined result. The mean estimated WTP 15 for those who said "yes" is about $485 per acre ($1200 per hectare) for all models, which equates 16 to a mean requested amount of grant funding of about $515 per acre ($1273 per hectare), or a 17 roughly 50% cost share for average treatment costs of $1000 per acre ($2470 per hectare). In 18 contrast, the mean WTP estimate for respondents answering "no" to the participation question willingness to participate in cost sharing, suggesting that most community members would 5 perform vegetation reduction with cost sharing assistance, if available. Age, lot size, and income 6 appear irrelevant to willingness to participate, although people with larger lots and those with 7 less money are not willing to pay as much for mitigation on their properties, so such people 8 might be particularly responsive to larger grants. 9
The two main considerations estimated to increase the likelihood of cost sharing 10 participation are whether costs or information are perceived as barriers to wildfire risk 11 mitigation, regardless of income levels, and how likely residents think it is that wildfire will 12 affect them personally in the near future. However, residents facing higher assessed wildfire risk 13 are less likely to participate in cost sharing than similar residents on properties with lower risk, 14 implying that such programs might not effectively impact those properties most in need of 15 mitigation without specifically targeting them. 16 Many residents claim that their mitigation behaviors are limited by a lack of property-17 specific information about mitigation options, and our results suggest they would participate in 18 cost sharing as an indirect mechanism for accessing such information, where the money provided 19 might be auxiliary to the purpose of gaining that information. For the equally large proportion of 20 residents who are constrained by money or time, the financial resources provided by cost sharing 21 appear to encourage risk mitigation. In contrast, our results suggest that cost sharing 22 subsidization would not "buy" willingness to mitigate from people who do not mitigate because 23 they question mitigation's effectiveness or because they want to avoid its visual impacts. In other 1 words, cost sharing should be considered one tool among many for encouraging wildfire risk 2 mitigation among residents of the WUI. 3
Although these conclusions offer insights for encouraging residents to mitigate wildfire 4 risks on their properties, they are not the final word on the effectiveness of different approaches 5 to that encouragement. Our results demonstrate that direct assistance can help people overcome 6 financial and other barriers impeding risk mitigation, but they also are consistent with previous coef. = coefficient; s.e. = standard error; Asterisks designate parameter significance: * = p < 0.10; ** = p < 0.05; *** = p < 0.01
